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Domestic and foreign implantation materials for eliminating defects and deformities in bone tissues are exam¬ 
ined. Comparative results of experimental-morphological studies of these preparations are presented. The 
main results of joint scientific-applications work performed by the staff of the FGUP TsNIIAG laboratory and 
specialists at the jaw-face clinic at GU MONIKI are presented. A new bioceramic, calcium silico-phosphate 
ceramic, for replacing bone defects in jaw-face surgery, stomatology, neurosurgery, and traumatology is de¬ 
scribed. 
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Scientists in the leading countries in the world and in 
Russia doing intensive research and development work on 
new bioactive materials for reconstructive bone - plastic sur¬ 
gery. Specialists from the leading technical and medical 
schools in Russia are participating in this work: M. V. Lo¬ 
monosov Moscow State University, D. I. Mendeleev Russian 
Chemical-Technology University, Tomsk Polytechnical Uni¬ 
versity, Saratov State Technical University, Samara State 
Technical University, Samara State Medical University, and 
a number of other scientific centers [1 - 4]. 

Work on improving the chemical and mineral composi¬ 
tions, the macro- and microstructures of biomaterials, the 
study of their chemical, physicomechanical, and biological 
properties, which ultimately determine the success of surgi¬ 
cal operations performed to remove bone defects, as well as 
the degree of functional restoration of the damaged bone tis¬ 
sue as an organ as a whole is being performed in these scien¬ 
tific centers. 

Unfortunately, far from all advances by Russian scien¬ 
tists reach the domestic market. The yearly All-Russia Sto- 
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matological forums and DENTAL REVIEW exhibitions- 
fairs occurring in Moscow with the cooperation of the Rus¬ 
sian Ministry of Health and Social Welfare are an object con¬ 
firmation of this. 

At these exhibits the articles made from inorganic bio¬ 
materials based on hydroxyapatite and tricalciumphosphate 
are represented by only a few Russian firms — Scientific and 
Industrial Association POLISTOM, JSC; Intermedapatit, 
JSC; Independent Consulting Firm “Omega Dent” — and by 
an entire series of foreign companies — Curasan (Germany), 
Geistlich (USA), Bicon (USA), Biotech (France), Scientrx 
(France), Synthes (Switzerland), and DS Dental (Switzer¬ 
land), and others. 

This situation at our home market is due to the lack of a 
production base for the developers of medical articles. It is 
difficult for the developers to complete within a rigid time 
frame all of the many steps of registration and certification of 
medical articles, predetermining the conclusion of various 
agreements, including mandatory medical insurance of pat¬ 
ents and surgeons who are participating in clinic tests. 

Ultimately, the results of many years of intense work by 
specialists in various fields are reflected in scientific publica¬ 
tions, presentations at scientific-applications conferences, 
symposia, and so on, while the people who need medical 
help, involving, specifically, the elimination of defects in 
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Fig. 1. Mechanical working of implants using a Forte-100 (Korea) 
brushless micromotor. 


bone tissue, cannot obtain the benefit of the advances made 
by Russian scientists. 

In this case doctors propose to their patients imported 
medical preparations. At the same time comparative morpho¬ 
logical and clinical studies show that the home-based ad¬ 
vances are at least as good as the imported analogues and in a 
number of cases surpass then with respect to quality and cost 
[5-6], 

Comparative experimental-morphological studies of 
home and imported preparations (Table 1) performed by spe¬ 
cialists at the Federal State Institution N. N. Priorov Central 
Scientific-Research Institute of Traumatology and Orthope¬ 
dics (Moscow) convincingly prove that all the materials 
studied are biocompatible and resorbable matrices on whose 
surface a bone embryo forms. A callus forms and is remo¬ 
deled most rapidly when KollapAn, which is produced in 
Russia, is implanted. In [6] it is also noted that KollapAn can 
be used as a matrix to immobilize and deliver to the site of an 
injury various pharmaceutical preparations, cellular ele¬ 
ments, growth factors, and cytokines, which suppress pathol¬ 
ogies and stimulate reparatory osteogenesis. The results of an 
investigation of experiments done on animals served as a ba¬ 
sis for a clinical test of this preparation for the purpose of 

TABLE 1. Synthetic Calcium Phosphate Materials and Prepara- 


tions Based on Them 

Preparation 

Material composition 

Producer/Country 

KollapAn 

Hydroxyapatite, colla¬ 
gen, antibiotic 

“Intermedapatif’/Russia 

Ostim 

Hydroxyapatite 

Osartis/Germany 

chromos 

|3-tricalciumphosphate 

Mathys Medical Ltd/Swit¬ 
zerland 

Cerosorb 

p-tricalciumphosphate 

Curasan/Germany 



Fig. 2. Comminution and mixing of raw materials in a Pulveri- 
zette-5 planetary mill (Germany). 

showing its effect on the stimulation of the reparative 
osteogenesis and prevention of infection. The difficult treat¬ 
ment of patients with comminuted fracture of long tubular 
bones, slowly healing fractures, and false articulation has 
shown that fracture consolidation is observed in 99.2% of the 
cases. The results of unsatisfactory treatment were observed 
in two patients, which constitute 0.8% of the total number of 
people participating in the experiment. For conventional 
treatment fractures that did not set and false articulation de¬ 
veloped were observed in up to 10% of the cases. 

One way out of this situation is for the firms manufactur¬ 
ing domestic implantation calcium phosphate materials to 
work together to take existing domestic scientific advances 
to certified medical products which are permitted to be used 
in clinical practice. In the opinion of the present authors, an¬ 
other possible road out of the present situation could be in¬ 
vesting the financial resources of the enterprises in the deve¬ 
lopment of their own production base. 

This is the development path chosen by the enterprise de¬ 
fense-industrial complex Central Scientific-Research Insti¬ 
tute of Automation and Hydraulics. 

At the same time the Institute is conducting active work 
on integrating successful advances made in military techno¬ 
logy as well as in civilian products [7]. So, the methods de¬ 
veloped at the Institute for processing computer images have 
served as a basis for creating medical complexes equipped 
with computer systems for diagnostics of various patho¬ 
logies. 

In recent years, a laboratory for adopting promising tech¬ 
nologies for civilian purposes has been created at the Insti¬ 
tute and is successfully functioning. The scientific-research 
work performed in this laboratory is aimed at developing 
new artificial biomaterials which are suitable for eliminating 
birth defects and deformities of bone tissues. The laboratory 
is equipped with modem technological equipment which 
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Fig. 3. Machine for testing the mechanical properties of bioceramic 
glass BT1-FR5.0TN.D30 (Germany). 


makes it possible to synthesize bioactive minerals, commi¬ 
nute and mix raw materials, perfect regimes for firing bio¬ 
ceramic glass, perform the necessary preclinical mechanical 
work, washing, drying, and packing of ready medical articles 
(Figs. 1-4). 

The laboratory work performed to develop new composi¬ 
tions and develop technologies for obtaining composite ma¬ 
terials continues to grow on the basis of previous results ob¬ 
tained in collaboration with the D. I. Mendeleev Russian 
Chemical Technology University and M. F. Vladimirskii GU 
MONIKI. 

A bioactive apatitosilicate glass ceramic underwent its 
first medical tests at the jaw-face surgery clinic at M. F. Vla¬ 
dimirskii GU MONIKI. As a result of joint work performed 
at the end of 1990s it was proved that artificial apatitosilicate 
biomaterials can be used in the clinic to replace bone defects 
and eliminate deformities of the facial skull to 10 cm 3 in size. 
Methods were developed to use it in reconstructive surgery 
of the jaw-face region. The biocompatible composition and 
the porous structure of the material permit vascularization 
and ingrowth of the bone tissue into the implant. It was found 
that the apatitosilicate glass ceramic affects the healing time 
and healing character of bone wounds in patients as well as 
the restructuring time of the material depending on the size 
of the bone defect and the dimensions of the implant [8]. 



Fig. 4. Pulsed packing machine HAWO hd 260 MS 8 (Germany). 



Fig. 5. Implant set NIS-NKh-R. 


The collaboration with specialists of the neurosurgery di¬ 
vision of the M. F. Vladimirskii GU MONIKI led to the de¬ 
velopment of a set of implants of silico-calcium phosphate 
neurosurgical x-ray contrast NIS-NKh-R for reconstructive 
operations on the roof and base of the skull and stabilization 
of the spine (Fig. 5). The use of the NIS-NKh-R set in clini¬ 
cal practice made it possible to expand substantially the 
available possibilities when treating patients with different 
bone deformities of the roof and base of the skull as well as 
to decrease the external immobilization time for reconstruc¬ 
tive-stabilizing operations, traumatic injuries, and degene¬ 
rative-dystrophic disease on different sections of the spine 

[9-11]. 

The NIS-NKh-R set has been certified and entered into 
the State registry of articles for medical applications and 
medical technology and into the register of the Federal State 
Unitary Enterprise “Rosoboronstandart” [12]. 

Work is now being done on registering and certifying 
silico-calcium phosphate bioceramics for replacing bone de¬ 
fects in the jaw-face surgery, stomatology, neurosurgery, and 
traumatology. 
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Fig. 6. Staff of the Federal State Unitary 
Enterprise, Central Scientific-Research In¬ 
stitute of Automation and Hydraulics, and 
the State Institution M. F. Vladimirskii Mos¬ 
cow Oblast Scientific-Research Clinical In¬ 
stitute with awards from the International 
Forum “High Technologies of the 21st Cen¬ 
tury” — a diploma and honorary award — 
the St. George gold statuette. 


This material in the form of granules, blocks, and plates 
competes on the market with well-known home and foreign 
firms manufacturing similar products for use in medical 
treatments of the following: 

- birth and acquired defects and deformities of the hu¬ 
man bone skeleton after removal of benign bone tumors as 
well as traumas and inflammatory diseases; 

- post-operative defects of the facial skull bones, alveolar 
projections of the top and bottom jaws of different etiology; 

- periodontal defects of the bone tissue of the jaws. 

The work performed at the Central Scientific-Research 

Institute of Automation and Hydraulics along these lines has 
been acknowledged repeatedly by awards at prestigious ex¬ 
hibitions. At the annual International Forum on High Tech¬ 
nologies for the 21st Century FGUP TsNIIAG was awarded a 
citation and a medal (20007), diploma, and an honorary 
badge and at the 99th International Forum was awarded the 
St. George Gold Statuette (2008) (Fig. 6). At 10th anniver¬ 
sary specialized exhibition “Dual Purpose Articles and Tech¬ 
nologies. Diversification the United Industrial Corporation” 
(2009) TsNIIG was awarded a diploma and medal for devel¬ 
oping and manufacturing implants made with biocomposite 
material for eliminating defects in bone tissues. 
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